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Claims 

[d] What is claimed is: 

l.An antenna, comprising: 

a dielectric layer having a first surface and a second sur- 
face which is spaced apart from and is substantially par- 
allel to the first surface; 

a ground layer of electrically conductive material cover- 
ing a portion of the first surface of the dielectric layer; 
a feed-line of electrically conductive material disposed 
on the second surface of the dielectric layer; 
a first radiating element of electrically conductive mate- 
rial electrically coupled to the feed-line, wherein the first 
radiating element is for generating a first and a third op- 
erating frequency of the antenna; 

a tuning element of electrically conductive material elec- 
trically coupled to the first radiating element and dis- 
posed on the second surface for adjusting the overall 
length of the first radiating element, wherein the tuning 
element comprises at least two stubs, each stub having a 
fixed end coupled to the first radiating element and a 
free end spaced apart from each other; and 
a second radiating element of electrically conductive ma- 
terial electrically coupled to the feed-line and disposed 



on the second surface, wherein the second radiating ele- 
ment is for generating a second operating frequency of 
the antenna. 

[c2] 2.The antenna of claim 1 wherein the first radiating ele- 
ment in combination with the tuning element forms a 
length of about one-quarter wavelength of the first op- 
erating frequency. 

[c3] 3.The antenna of claim 1 wherein the second radiating 
element forms a length of about one-quarter wavelength 
of the second operating frequency. 

[c4] 4.The antenna of claim lwherein the first radiating ele- 
ment in combination with the tuning element forms a 
length of about three-quarters wavelength of the third 
operating frequency. 

[c5] 5. The antenna of claim lwherein the second and the 
third operating frequency are proximal to effectively 
from a first operating frequency band of the antenna. 

[c6] 6. The multiple-frequency antenna of claim lwherein the 
first operating frequency corresponds to a second fre- 
quency band of the antenna. 

[c7] 7. The multiple-frequency antenna of claim 1 wherein 
the stubs of the tuning element are parallel to each 



other. 

[c8] 8.The multiple-frequency antenna of claim 7wherein the 
stubs of the tuning element and the first radiating ele- 
ment form a substantially claw-of-crab-shaped struc- 
ture. 

[c9] 9.The multiple-frequency antenna of claim 1 further 
comprising an impedance matching portion electrically 
coupled to the first and second radiating elements for 
matching the impedance of the antenna. 

[do] lfj.An antenna, comprising: 

a first radiating element having an overall length of LI; 
a tuning element electrically coupled to one end of the 
first radiating element, the tuning element comprising at 
least two stubs, each stub having a free end spaced 
apart from each other and having an overall length of L2, 
wherein the first radiating element and the tuning ele- 
ment are for generating a first and a third operating fre- 
quency of the antenna; and 

a second radiating element electrically coupled to one 
end of the first radiating element, wherein the second 
radiating element has an overall length of L3 for gener- 
ating a second operating frequency of the antenna; 
wherein the first radiating element and the tuning ele- 
ment form a substantially claw-of-crab-shaped struc- 



ture. 

[cH] ll.The antenna of claim 10 further comprising: 

a printed circuit board of dielectric material having a first 
surface and a second surface which is spaced apart from 
and is substantially parallel to the first surface; 
a ground layer of electrically conductive material cover- 
ing a portion of the first surface of the printed circuit 
board; and 

a feed-line of electrically conductive material electrically 
coupled to the first and second radiating elements and 
disposed on the second surface of the printed circuit 
board; 

wherein the first radiating element, the tuning element, 
and the second radiating element are both made of elec- 
trically conductive material and disposed on the second 
surface of the printed circuit board. 

[d2] i2.The multiple-frequency antenna of claim 10 wherein 
L1 + L2 is about one-quarter wavelength of the first op- 
erating frequency. 

[d3] l3.The multiple-frequency antenna of claim 10 wherein 
L3 is about one-quarter wavelength of the second oper- 
ating frequency. 

[d4] 14.The multiple-frequency antenna of claim lOwherein 



L1 + L2 is about three-quarters wavelength of the third 
operating frequency. 

[d5] l5.The antenna of claim lOwherein the second and the 
third operating frequency are proximal to effectively 
from a first operating frequency band of the antenna. 

[d6] 16. The multiple-frequency antenna of claim lOwherein 
the first operating frequency corresponds to a second 
frequency band of the antenna. 

[d7] 17. The multiple-frequency antenna of claim lOwherein 
the stubs of the tuning element are parallel to each 
other. 

[d8] l8.The multiple-frequency antenna of claim 10 further 
comprising an impedance matching portion electrically 
connected to the first and second radiating elements for 
matching the impedance of the multiple-frequency an- 
tenna and improving transmission and reception charac- 
teristics of the multiple-frequency antenna. 



